Radioactive isotopes are valuable tools for investigating the uptake and transport of ions by biological material. Their use as tracers provide results that often can be obtained only by such a technique. The reliability of isotopes as tracers, however, is sometimes implicitly accepted. Although the pitfalls are widely known, they are often ignored. The hazards were emphasized for us in the use of 88Rb as a tracer for K and Rb in short-term uptake studies with excised maize roots. We found that analysis for 86Rb did not properly evaluate the uptake of K from KCl solutions. While 86Rb was readily taken up from solutions of 0.1 meq KCl per liter during 4-hr treatment periods, chemical analyses showed a net loss of K from the tissue. The term "uptake" is used here to indicate the net movement of an ion itto the tissue during a given treatment.
Radioactive isotopes are valuable tools for investigating the uptake and transport of ions by biological material. Their use as tracers provide results that often can be obtained only by such a technique. The reliability of isotopes as tracers, however, is sometimes implicitly accepted. Although the pitfalls are widely known, they are often ignored. The hazards were emphasized for us in the use of 88Rb as a tracer for K and Rb in short-term uptake studies with excised maize roots. We found that analysis for 86Rb did not properly evaluate the uptake of K from KCl solutions. While 86Rb was readily taken up from solutions of 0. 1 uptake of Rb was significant and was directly proportional to the increasing ambient concentration of Rb and the corresponding decrease in K concentration. The radioisotope data agreed with the chemical analyses only when calculated on the basis of the specific activity of Rb alone; i.e. assuming 86R,b-labeled Rb but not K. The uptake of Rb was accurately determined by 86Rb, regardless of the ambient K concentration. On the other hand, calculations of the net increase in K + Rib, based on the assumption that 86Rb labeled both ions, did not agree with the chemical results. Thus, we can see that for all K-Rb combinations the 86Rb results led to an overestimation of the K uptake. Furthermore, the Rb uptake was greater than K loss, which indicates a Rb uptake not associated with a Rb-K exchange reaction. Similar experiments using 42K to determine K and Rb uptake also led to an overestimation of the total uptake of these ions.
The data presented clearly show that 86Rb entry does not measure net changes in K content for excised maize roots. Although evidence has been given for its usefulness in measuring K uptake by excised barley roots (2, 3, 4) Literature Cited
